Advances in 
Physiology Education 


DECEMBER 2007/Volume 31 

Issues published quarterly online prior to print 
in March, June, September, and December 
http://advan.org 


TABLE OF CONTENTS FOR ISSUES 1-4 


No. 1. MARCH, 2007 


A PERSONAL VIEW 
Desert Survivors: the design and implementation of a television program to enhance local 
scientific literacy 

J.C. Utz, C. M. Rausch, L. Fruth, M. E. Thomas, and F. van Breukelen 


STAYING CURRENT 


The membrane and lipids as integral participants in signal transduction: lipid signal transduction 
for the non-lipid biochemist 

K. M. Eyster 
REFRESHER COURSE 
Sex and the cardiovascular system: the intriguing tale of how women and men regulate 
cardiovascular function differently 


V. H. Huxley 


Sex-based differences in physiology: what should we teach in the medical curriculum? 
M. L. Blair 


Sex steroid effects at target tissues: mechanisms of action 
M. E. Wierman 

HOW WE LEARN 

What makes physiology hard for students to learn? Results of a faculty survey 
J. Michael 

HOW WE TEACH 

The efficacy of interactive lecturing for students with diverse science backgrounds 
H. Ernst and K. Colthorpe 

TEACHING WITH PROBLEMS AND CASES 


A novel approach to physiology education for biomedical engineering students 
J. DiCecco, J. Wu, K. Kuwasawa, and Y. Sun 


What is the ultimate goal in acid-base regulation? 

S. Balakrishnan, M. Gopalakrishnan, M. Alagesan, and E. S. Prakash 
TEACHING WITH TECHNOLOGY 
TK3 eBook software to author, distribute, and use electronic course content for medical 


education 
D. A. Morton, K. B. Foreman, P. A. Goede, J. L. Bezzant, and K. H. Albertine 


t 
As 
d 5 
17 
93 
{ 
By 
5] 
5 
ne 


The Virtual Scientist: connecting university scientists to the K-12 classroom through 
videoconferencing 

G. B. McCombs, J. A. Ufnar, and V. L. Shepherd 
Design guidelines for the development of digital nutrigenomics learning material for 
heterogeneous target groups 

M. C. Busstra, R. Hartog, S. Kersten, and M. Miiller 


Construction of a lower body negative pressure chamber 
B. T. A. Esch, J. M. Scott, and D. E. R. Warburton 


TEACHING IN THE LABORATORY 


Teaching simple experimental design to undergraduates: do your students understand the basics? 
S. M. Hiebert 


The strong-inference protocol: not just for grant proposals 
S. M. Hiebert 


Are chicken embryos endotherms or ectotherms? A laboratory exercise integrating concepts in 
thermoregulation and metabolism 

S. M. Hiebert and J. Noveral 
A laboratory exercise to illustrate increased salivary cortisol in response to three stressful 
conditions using competitive ELISA 

M. F. Haussmann, C. M. Vleck, and E. §. Farrar 
ILLUMINATIONS 


Interstitial Hydrostatic Pressure: a Manual for Students 
K. Sven and F. Josipa 


Peer-Guided Cooperative Learning Enhances the Performance of Refresher Students 
S. Torke, R. R. Abraham, K. Ramnarayan, and §. Upadhya 


Criticizing Models as a Strategy to Help Students Understand Hemodynamics and Develop Their 
Critical Abilities 
A. Agis-Torres and E. Lépez-Oliva 


A Pattern to Evaluate Airway Resistive Phenomenon Using Rohrer’s Equation 
E. Gaio and C. Melo 


No. 2. JUNE, 2007 


HISTORICAL PERSPECTIVES 


A tribute to Italian physiologists of Jewish descent evicted during the persecution ordered 
by the Fascist Regime in 1938 
D. Troiani and E. Manni 


TEACHING WITH CLASSIC PAPERS 


A classic learning opportunity from Arthur Guyton and colleagues (1955): circuit analysis of 
venous return 
D. Curran-Everett 


Teaching basic gastrointestinal physiology using classic papers by Dr. Walter B. Cannon 
P. P. Bertrand and R. L. Bertrand 


Texts in context: Horace Davenport, carbonic anhydrase, and gastric acid secretion 
P. K. Rangachari 


eee 
| 
| 
| 
| 
| 
| 
| 
| 
| 
118 
ae 
120 
4 
| 
: 
SR 
123 
| 
4 
136 
~ 
140 
| 


A PERSONAL VIEW 


The ups and downs of peer review 
D. J. Benos, E. Bashari, J. M. Chaves, A. Gaggar, N. Kapoor, M. LaFrance, R. Mans, 
D. Mayhew, S. McGowan, A. Polter, Y. Qadri, S. Sarfare, K. Schultz, R. Splittgerber, 
J. Stephenson, C. Tower, R. G. Walton, and A. Zotov 


HOW WE LEARN 


Gender differences in learning style preferences among undergraduate physiology students 
E. A. Wehrwein, H. L. Lujan, and S. E. DiCarlo 


Learning styles of first-year medical students attending Erciyes University in Kayseri, Turkey 
Z. Baykan and M. Nagar 


HOW WE TEACH 


Expanding course goals beyond disciplinary boundaries: physiology education in an 
undergraduate course on psychoactive drugs 
J. A. Near and B. J. Martin 


Using explicit teaching to improve how bioscience students write to the lay public 
R. W. Moni, D. H. Hryciw, P. Poronnik, and K. B. Moni 


Information literacy in an inquiry course for first-year science undergraduates: a simplified 
3C approach 
P. K. Rangachari and U. Rangachari 


Creative teaching assistant organization to maintain an Integrative Physiology course 
with 440 students 
C. L. Murrant 


Helping students make sense of physiological mechanisms: the “view from the inside” 
H. I. Modell 


Combination of didactic lectures and case-oriented problem-solving tutorials toward better 
learning: perceptions of students from a conventional medical curriculum 
S. Ghosh 


Configuration of the hemoglobin oxygen dissociation curve demystified: a basic mathematical 
proof for medical and biological sciences undergraduates 

M. K.-S. Leow 
TEACHING WITH TECHNOLOGY 
Quantitative Circulatory Physiology: an integrative mathematical model of human physiology for 
medical education 

S. R. Abram, B. L. Hodnett, R. L. Summers, T. G. Coleman, and R. L. Hester 
TEACHING IN THE LABORATORY 


Fishing for an ECG: a student-directed electrocardiographic laboratory using rainbow trout 
P. A. Cotter and K. J. Rodnick 


A two-component simulation model to teach respiratory mechanics 
W. M. Kuebler, M. Mertens, and A. R. Pries 


Low-cost computer-controlled current stimulator for the student laboratory 
B. Giiclii 
Phase-contrast versus off-axis illumination: is a more complex microscope always 
more powerful? 
Z. Hostounsky and R. Pelc 
ILLUMINATIONS 


The Active Review: One Final Task to End the Lecture 
J. P. Morton 


145 
153 
158 
176 
180 
186 
193 
198 
& 
202 
223 
232 
236 


The Rope Method: A Novel Method of Teaching Rotation of the Midgut 
S. B. Nayak and V. Kramer 


Repeated Revision Tests to Prevent Knowledge Loss in Undergraduate Medical Students 
K. G. R. Mohandas, S. M. Bhat, and V. Rodrigues 


Computer-Based Inexpensive Surface Electromyography Recording for a Student Laboratory 
A. Bhaskar, E. Tharion and S. R. Devasahayam 


LETTER TO THE EDITOR 
P. H. Brand (Reply by R. G. Carroll) 


CORRIGENDUM 


No. 3. SEPTEMBER, 2007 


HOW WE TEACH 


Effects of automatic item eliminations based on item test analysis 
J. H. J. Muntinga and H. A. Schuil 


TEACHING WITH TECHNOLOGY 


Use of unsupervised online quizzes as formative assessment in a medical physiology course: 
effects of incentives on student participation and performance 
J. Kibble 


The positive impact of team-based virtual microscopy on student learning in physiology and 
histology 
H. R. Goldberg and R. Dintzis 


TEACHING IN THE LABORATORY 


Assessing core manipulative skills in a large, first-year laboratory 
R. W. Moni, D. H. Hryciw, P. Poronnik, L. J. Lluka, and K. B. Moni 


Adaptation to altitude as a vehicle for experiential learning of physiology by university 
undergraduates 
D. S. Weigle, A. Buben, C. C. Burke, N. D. Carroll, B. M. Cook, B. S. Davis, 
G. Dubowitz, R. E. Fisher, T. C. Freeman, S. M. Gibbons, H. A. Hansen, K. A. Heys, 
B. Hopkins, B. L. Jordan, K. L. McElwain, F. L. Powell, K. E. Reinhart, 
C. D. Robbins, C. C. Summers, J. D. Walker, S. S. Weber, and C. J. Weinheimer 


ILLUMINATIONS 


“Challenge” Questions to Enhance Laboratory Experience and Student Skills: an Example 
R. L. Dean 


CORRIGENDUM 


No. 4. DECEMBER, 2007 


HISTORICAL PERSPECTIVES 


Back to the future? Active learning of medical physiology in the 1900s 
P. K. Rangachari 


240 
: 
242 
244 
4 
245 
| 
} 
| | 
q 
247 
253 
261 
4 
266 
270 
280 
281 
282 
| 
3 
H 
‘ 


From a pump handle to oral rehydration therapy: a model of translational research 
S. G. Schultz 


Perspectives on the Use of Statistics in Scientific Research 


EDITORIAL 


Update on statistics guidelines for American Physiological Society journals 
D. U. Silverthorn 


PERSPECTIVES 


Guidelines for reporting statistics in journals published by the American Physiological Society: 
the sequel 
D. Curran-Everett and D. J. Benos 


COMMENTARY 


The need for accurate statistical reporting. A commentary on “Guidelines for reporting statistics 
in journals published by the American Physiological Society: the sequel” 
T. Lang 


Statistics: not a confidence trick. A commentary on “Guidelines for reporting statistics in 
journals published by the American Physiological Society: the sequel” 
P. K. Rangachari 


How should we achieve high-quality reporting of statistics in scientific journals? A commentary 
on “Guidelines for reporting statistics in journals published by the American 
Physiological Society” 

M. K. Clayton 


Sustained efforts should promote statistics literacy in physiology. Commentary on “Guidelines 
for reporting statistics in journals published by the American Physiological Society: the sequel” 
B. Mackenzie 


LAST WORD 


Last Word on Perspectives “Guidelines for reporting statistics in journals published by the 
American Physiological Society: the sequel” 
D. Curran-Everett and D. J. Benos 


THE PHYSIOLOGY TEACHER 
A section devoted to profiles of renowned teachers and to the recognition and accomplishments 
of physiology teachers within the society 
CLAUDE BERNARD DISTINGUISHED LECTURE 
Becoming a truly helpful teacher: considerably more challenging, and potentially more fun, than 
merely doing business as usual 
H. Jason 
TEACHING WITH CLASSIC PAPERS 
Using a classic paper by I. E. Lawton and N. B. Schwartz to consider the array of factors that 


control luteinizing hormone production 
A. C. Bauer-Dantoin and C. J. Hanke 


A PERSONAL VIEW 


Career counseling: 101+ things you can do with a degree in biology 
K. M. Eyster 


4 
288 
= 
294 
295 
299 
a 
305 
308 
312 
2 
318 
323 


REFRESHER COURSE 


Translating symptoms into mechanisms: functional GI disorders 
S. M. Collins 


HOW WE TEACH 


Influence of caffeine ingestion on perceived mood states, concentration, and arousal levels 
during a 75-min university lecture 
P. Peeling and B. Dawson 


Does gender influence learning style preferences of first-year medical students? 
J. A. Slater, H. L. Lujan, and S. E. DiCarlo 


Pros and cons of a group webpage design project in a freshman anatomy and physiology course 
K. M. Crisp, M. Jensen, and R. Moore 


TEACHING IN THE LABORATORY 


Practical application of fundamental concepts in exercise physiology 
R. Ramsbottom, R. F. T. Kinch, M. G. Morris, and A. M. Dennis 


Vertebrate osmoregulation: a student laboratory exercise using teleost fish 
P. Boily, B. B. Rees, and L. A. C. Williamson 


Fish on Prozac: a simple, noninvasive physiology laboratory investigating the mechanisms of 
aggressive behavior in Betta splendens 
S. E. Lynn, J. M. Egar, B. G. Walker, T. S. Sperry, and M. Ramenofsky 


MISCONCEPTIONS 


Students’ conceptions of underlying principles in medical physiology: an interview study of 
medical students’ understanding in a PBL curriculum 
A. Fyrenius, C. Silén, and S. Wirell 


ILLUMINATIONS 


How does conjugated bilirubin appear in the bloodstream? 
Y. Tarmalinggam and E. S. Prakash 


A trend toward improved learning of cardiovascular pathophysiology in medical students from 
using a human patient simulator: results of a pilot study 
G. Wong, C. Jenkins, T.-J. Yao, and M. Irwin 


The "Perfect Teacher” and the story of his "Zero Defects” project 
E. S. Prakash 


MEETING REPORTS 


Scientific principles of education research: Experimental Biology 2007 
B. E. Goodman, M. Eisenhart, R. L. DeHaan, R. E. Kemm, D. W. Rodenbaugh, 
and N. Pelaez 


Effective use of course management systems to enhance student learning: Experimental 
Biology 2007 
J. D. Kibble, J. Kingsbury, B. U. Ramirez, W. M. Schlegel, and P. Sokolove 


APS undergraduate brainstorming summit report 
R. G. Carroll, M. L. Matyas, A. E. Atwater, V. Doze, R. Faircloth, P. Finkenstadt, 
B. Goodman, E. J. Henriksen, B. Horwitz, R. Looft-Wilson, B. Madsen, J. Mody, 
N. Pelaez, and T. A. Pressley 


Beijing declaration on medical pathophysiology education 
Z. Kovac 


Conceptual Assessment in the Biological Sciences: a National Science Foundation-sponsored 
workshop 
J. Michael 


CORRIGENDUM 


: 
329 

332 
336 
343 
347 
352 

358 
| 
| 
H 
| 
} 
372 | 
373 
374 
a 
| 
380 
387 
| 
ite 
389 
392 
| 


